###### Learning Points for this Article:

Unilateral pedicle screw fixation for degenerative spondylolisthesis though is an established surgical technique, proper patient selection with an individualized approach towards the surgery and postoperative rehabilitation keeping factors such as obesity and osteoporosis in mind is crucial to avoid early complications such as implant failure.

Introduction {#sec1-1}
============

Unilateral pedicle screw fixation with transforaminal cage for interbody fusion is well established form of treatment for lumbar spondylolisthesis that is cost effective and has shown to have a comparable outcome to bilateral pedicle screw fixation \[[@ref1]\]. It has shown to have led to significant hospital cost savings without compromising clinicoradiological outcomes \[[@ref1], [@ref2]\]. With strict indication and good surgical skills, transforaminal interbody fusion with single cage, combined with unilateral pedicle screw fixation in treating lumbar instability, has advantages of being relatively non-traumatic, causing less blood loss and providing faster recovery to the patients \[[@ref3]\]. Long-term follow-up studies have shown this to have a lower rate of adjacent segment degeneration and better clinical outcome \[[@ref3], [@ref4]\]. Here, we present a case of unilateral pedicle screw fixation and transforaminal cage for interbody fusion in a patient of Grade 1 spondylolisthesis, complicated by early implant failure.

Case Report {#sec1-2}
===========

A 53-year-old female presented to our outpatient department with low back pain that had persisted for few years. The patient experienced severe left lower extremity pain for several weeks with no history of trauma. The pain limited her walk to \<10 m in a stretch. She had no history of previous spinal surgery. The patient was treated at a local hospital with oral analgesics. However, intermittent claudication and pain persisted. The motor examination did not reveal any weakness; however, there was hypoesthesia in the S1 dermatome. Plain radiographs revealed degenerative Meyerding Grade I spondylolisthesis at L5-S1 ([Fig. 1](#F1){ref-type="fig"}) \[[@ref5]\]. Subsequent magnetic resonance imaging done revealed an associated prolapsed intervertebral disc and lumbar canal stenosis ([Fig. 2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}). She was given a trial of caudal epidural steroid injections for symptomatic relief. The patient did not improve, and hence, surgical intervention in the form of bilateral pedicle screw fixation with interbody cage was planned. The patient underwent posterior decompression through left- sided laminotomy followed by pedicle screw fixation on the right side. Screws were inserted in the pedicle of L5-S1. An optimal hold of the screw in the left pedicle of L5 could not be achieved due to the poor quality of bone; hence, intraoperatively, the plan was revised from bilateral to unilateral pedicle screw fixation. Further, a transforaminal interbody cage was inserted. Optimal placement of the implant and the reduction was confirmed intraoperatively under C-arm ([Fig. 4](#F4){ref-type="fig"}). The patient was given a lumbosacral corset, and physiotherapy was initiated from the 2nd post-operative day. The patient's leg pain decreased immediately after surgery, and ambulation was started 3 days later ([Fig. 5a](#F5){ref-type="fig"} and [b](#F5){ref-type="fig"}). The patient started complaining of severe pain on the 8th post-operative day, for which she was treated with oral analgesics. X-ray done on the next day revealed loosening of the rod from the L5 pedicle screw, with back out of the insert screw ([Fig. 6](#F6){ref-type="fig"}). The patient was subsequently posted for revision surgery, where the insert screw was found to be loose and out ([Fig. 7](#F7){ref-type="fig"}). The screws were inserted now on the left pedicle of L4 and S1. Another screw was placed in the right pedicle of L4, and a longer rod was placed ([Fig. 8](#F8){ref-type="fig"}). The patient was discharged after suture removal on the 14th post-operative day. The patient was relatively pain-free and ambulating at the time of discharge. During the subsequent follow-up at 6 months, the patient has shown significant symptomatic improvement and has resumed her routine daily activities.

![(a and b) X-rays showing Grade 1 slip](JOCR-7-6-g001){#F1}

![(a-f) Magnetic resonance imaging showing the slip and protruded disc at L5-S1.](JOCR-7-6-g002){#F2}

![(a-f) Lumbar canal stenosis](JOCR-7-6-g003){#F3}

![(a and b) Post-operative day 1](JOCR-7-6-g004){#F4}

![(a and b) Early mobilization after index surgery](JOCR-7-6-g005){#F5}

![(a and b) Implant failure](JOCR-7-6-g006){#F6}

![Intraoperative picture showing loosened insert screw and rod](JOCR-7-6-g007){#F7}

![(a and b) Post-operative day 1 after revision surgery](JOCR-7-6-g008){#F8}

Discussion {#sec1-3}
==========

Degenerative lumbar spondylolisthesis (DS) is a disorder that causes the slip of one vertebral body over the one below due to degenerative changes in the spine. It is a major cause of spinal canal stenosis and is often related to low back and leg pain. The degree of spondylolisthesis is based on the widely recognized method proposed by Meyerding who defined the slip on plain radiology in accordance to the vertebra below \[[@ref5]\]. The lower vertebra is divided into four parts. Grade I means a translation of the upper vertebra of up to 25%, Grade II of up to 50%, Grade III of up to 75%, and Grade IV up to 100%. Flexion extension views aid in identifying even obscure instability.

Decompression and internal fixation improve the symptoms of patients with lumbar spinal stenosis associated with spondylolisthesis. Transpedicle instrumentation can reduce spondylolisthesis and maintain the physical curve of the lumbar spine \[[@ref6]\].

The pedicle is the strongest part of a vertebra. They are used to create strong construct in spinal stabilization surgeries \[[@ref7]\]. The use of unilateral and bilateral pedicle screw fixation has been described. Hua et al., in their study, have termed unilateral fixation in treating lumbar instability advantageous in terms of lesser complications and cost \[[@ref2]\]. According to Eliades et al., the results of both unilateral and bilateral fixation are similar \[[@ref1]\]. Similar results were given by Kim et al., after 10 years of follow- up of 147 Grade 1 spondylolisthesis patients, treated with either unilateral or bilateral pedicle screw fixation for posterolateral fusion \[[@ref3]\]. Transforaminal lumbar interbody fusion, with the aid of interbody cage and unilateral pedicle improper coupling of the inner nut and the pedicle screw similar to the reported case by Aggarwal where the failure occurred after 1 year of surgery \[[@ref11]\]. In the present case, the laminotomy on one side with a fixation on the contralateral side could have made the fixation unstable and may have been the plausible cause of such an early failure. The obesity of the patient and early mobilization could have contributed to the early failure of the fixation. In hindsight, we believe quantification of quality of patient's bone could have been done pre-operatively. The patient was subsequently reoperated with three level vertebral fixations as it is reported to give additional stability, particularly in case of a compromised bone architecture and screw fixation, is less invasive and improves symptoms.

In the present case, the initial plan to do bilateral fixation was changed intraoperatively, in view of poor bone quality of pedicle and strong literature evidence of unilateral fixation having comparable outcomes \[[@ref1], [@ref2], [@ref3]\]. Complications described for such a fixation are hardware failure, infection, and neural damage. In the study by Faraj and Webb, screw-rod disconnection due to a technical error occurred in one case which was subsequently replaced \[[@ref7]\]. According to Ohlin et al., transpedicular fixation is a safe procedure with a low incidence of serious early post-operative complications \[[@ref8]\]. Early loosening of the rod and migration are very rare and reported infrequently \[[@ref9], [@ref10]\]. Failure within first 10 days is an even rarer subset. In the present case, the patient was pain-free and mobile, doing active physiotherapy during the 1st week post-operatively. The immediate post-operative X-ray did not show any hardware problem. Hence, the failure could have been due to quality \[[@ref12]\].

Conclusion {#sec1-4}
==========

Early rod loosening and migration are a rare phenomenon in lumbar pedicle screw fixation. Meticulous and precise pre-operative planning and surgical techniques may avert such complications. Fixation in the present case should have been planned as bilateral transpedicular fixation of L4-L5-S1 vertebral bodies. The omission of insertion of the L5 pedicular screw during the planned bilateral transpedicular fixation had necessitated the screws in L4-L5-S1 for appropriate fixation in index surgery.

This case highlights the fact that though unilateral fixation is a reported treatment for spondylolisthesis, proper case selection is crucial. Conditions such as obesity and osteoporosis need to be considered, and preferably, bilateral fixation should be done for such cases.

###### Clinical Message

Unilateral pedicle screw fixation for DS is a well-reported and established technique. However, proper patient selection is a necessity to avoid unforeseen early complications such as implant failure. Obesity and osteoporosis must be taken into account before proceeding with such fixations. Even post-operative physiotherapy protocols should be individualized depending on these factors.
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